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he term "world economy” (Welt. 
imcha/t) Gt appenred in. Ger- 
‘many on the eve of World War I, 
‘when Kaiser Wilhelon I was preparing 
to challenge the political and econom: 
fe domination of the British Empire. 1¢ 
‘wa al about the same lime that the Ger- 
man economist Bernhard Harms, with, 
ihe backing of Germany's newly creat 
‘ed steel and heavy-chemical industries, 
founded the Institute for World tco- 
‘s0mics in Kick the frst large institution 
‘devoted to economic revearch on a glob- 
al scale. These two signs of impending 
‘change proved to be reliable. Over the 
next (0 years Germany would lose two 
‘wars, Britain would love its empire and 
the notion of a world composed of ue 
sufficient, autonomous national econo. 
‘miei would recede into the realm of 
conventional abstractions. 
"A dramatic demonstration of the de- 
ee of sabe ner dependence that ex: 
today is provided by the current “oil 
<risig" whose direct aod iadivect effects 
fare felt im the farthest corners of five 
Eontinents. The soeld economy has be- 
‘come a tangible reality, and atthe pres- 
‘ent Lime its dominant feature bs the gap 
{in income (and thus standard of living) 
between the poorer, Hess developed 
counities of the world and the richer, 
highly industrialized ones. tn this article 
1 shail discuss the prospects for acceler 
ating the rate of grove ofthe less devel 
‘couniries of the world under sone 
the moat frequently proposed sxcenar- 
Jos for world economic development 
In 1973, to provide a quantiative ba. 
ain for such an investigation, the United 
Nations, with special financial support 
from the Netherlands, commissioned 
the contraction of a general-purpose 
‘model of the world economy. To trans 
form the vast collection of microeco 
omic facts that describe the world 
‘economy intoan organized system from 
‘which macroeconomic projections of 
future growth could te made the model 


The first input-output model of the world economy 
suggests how a system of international economic 
relations that features a partial disarmament could 
narrow the gap between the rich and the poor 


was to rely 00 the method of input out: 
Pol, or interinduntry, analysis. The i 
put output method depicts he strvctore 
‘of an economy in terms of the Hows 
among its producing and comming 
Sectors. real transfers of goods and serv 
cen. Such transfers can be dinplayed in 








Matistical program of all the developed 
souniries and many of the bew devel- 
‘oped ones By 1973, when the comiruc- 
tion of the world model wax begun. 


ere were input output tables for more 
‘han 6 countries, several of which (in- 
cluding the US. Japan and Norway) 
‘were putvishing Ur own tables at reg 
far intervals 

‘A nalional input-ovtpet table de- 
scribes the web of technologically deter- 
‘mined interindustry relations that con- 
Bitte the econo fate ofa country. 
Naturaily many of the threads of the 
{brie (he quantities of poods produced 
fr the services provided) cron ge0- 
rpiii borders and are woven into the 
fabric of another country, but watilre- 
<enily such threads had always been eft 
Ihanging loose. No attempt was made 10 
te the various national tables together. 
{a9 omasion that not only prevented the 
‘ystematic application of the input-oul> 
[Put method to investigating the struc 
ture of international economk: relations 
but alvo introduced an element of uncer 
tainty into the study of national ¢co- 
‘some. This problem is solved in the 
leput-output mode! of the world econo 
fy ina sample way: tbe word is visual: 
{zed as comnisting of 15 distinct ge0- 
sraptic region, each one described by 
fn individual input-output table, and 
{eve tables are hen linked by a network 





“ven eegh he overall Sage of la 
ven 
mulivegional model—the frit lnput- 


Sipe. entrting i wat Comply To 
- constrating it was complex. TO 
‘begin with, the reaults of information: 
{gathering etlorts throughout the world 
hhad to be combined to create detailed 
picture of the input-output structure of 
‘each regional economy ia 1970 (dhe 
models designated base year). The re- 
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sulting serays then had to be arranged in 
4 single vast data bank and stored in a 
Computer, (Some national inpet output 
tables are 90 large that they cannot be 
‘Printed out) Finally. complex comput 

& programs had to be written to imple 

‘ent the model, that is, the structural 
information coatained in the data bank 
had to be transformed into an appropei- 
fate system of equations and then the 
cquatiom had to be solved simulta 
‘neouly in order to ebtain projections of 
future development. 

In 197K a. set of detailed projections 
made using the multiregional input-out 
‘put model appeared under the litle The 
ature ofthe Worl Ezonomy, These peo 
Jections, al of which begin wil the base 
year 1970, provide comprehensive de~ 
Sctiptbons of the state of each of the 13 
regions in the world model and the rela 
tions among them for the benchmark 
‘years 1980, 1990 and 2000. The diviion 
Of the world into 15 geographic regions 
with » reaionable degree of economic 
homogeneity was achieved by fxt rank: 


of natural resources 





WORLD SAP shows hare the mathe af he worhdcom be dived 
ate theee economic categorie: evetaped Lard clerk rseureesi 
Ise devetopad (cre) aml trunurvepone la developed igh coer 
For the purpose of projecting fare wowomie Ges open the o> 
(potoutpet motel uf the wurhd ereommy saatynee 1S kemogenceas 


Ing all the coustries of the world in de- 
creasing order of their average annual 
er capita income and then grosping 
those that seemed 40 be at about the 
same stage of economic development 
and to have a comparable endowment 


For the purpose of presenting and in- 
terpreting the rewults of global economic 
projections cartied out in regional detail 
Iewasconveaseat tofurther group the 15 
regione into three main categores the 
developed regions the resource-rich less 
developed regions and the resource: 
poor less developed regions. In 1970 the 
Geveloped regions of the weeld, inclod: 
ing (in decreasing order of thei average 
annual per capita income) Necth Amer 
ica, Oceania (mainly Ausiratia and New 
Zealand). Western Europe, Japan. the 
USSR. Eastern Lurope (other than 
the USSR} South Africa and Medi 
terrancan Turope, had a total popula 
thon of 1-108 billion and an average per 
capita income of 52.534. The resource 
ich less developed regions, including 


low-income Latin America and the oil: 
producing states of the Middle East 
land tropical Africa, had a total popu: 
Jation of 35% million and an average 
Jaceme of $27% The resource-poor less 
developed regions, including mediven 
lacome Latin America, arid Africa, the 
centrally planned nations of Asin and 
low-income Asia. hada total population 
of 2.154 billion and an average income 
(of $186 [ye illustration below. 

‘What ate the objective possibilities of 
closing the gap between the income that 
‘can be expected in a developed country 
‘and the income that can be expected in'a 
Jess developed country poor in natural 
resources? Can such growth be achieved 
wunder the current policies regulating. 
credit and trade balances among. na 
tions? Coubd a radical revision of those 
policies serve to accelerate the growth 
‘of the poorer les developed nations? 
‘And what effect could an internation- 
al agreement to limit military spending 
Ihave on the income gap? The multi 


























tons are grounded io the real data of 
the world economy, provides a reliable 
‘means of exploring these questions (and 
many others). To understand bow the 
projections are made it i necessary 10 
comer the siructare and workings of 
the model in more detail. and 40 1 shall 
explain how input-ovtpat analysis is ap- 
plied to an economic system 


“Tis nputcutput method analyzes an 
‘economy in terms of its production 
and consumption of goods and services 
The total output of each of the goods 
land services produced and consumed i 
's particular national economy is divided 
among the “tinal users.” such a8 con- 
sumers and governments (which con- 
sume commodities directly), and the 
various producing sectors of the econo- 
my (which comume commodities indi. 
‘rectly, a inputs to their respective 
dustrial or agricultural processes). The 
otal dollar valve of all the goods and 
services delivered 10 nal wets is the 
{£1048 national prosuct, The magnitude 











Gt population, hod average income of $186. 
I the model each repion ms decribed by a 
nputccuipet table, sad tables are tne by 
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Of the interiodusiry wansactions ia an 
‘economy obviously plays a large part in 
determining the levels of income and 
consumption within the ccooomy. One 
important advantage of input-output 
faoalysis i that these transactioat are 
‘brought into the model of the economy 
though the system of liecar equations 
Kequations with variables 10 the Grst 
[power only) that serve to describe it 
Ina system of igput-ouiput equations 
the variables reptescot unknown quant 
‘ies that describe a particular stale of the 
‘economy and the corticients reflect the 
interdependence of the various produc: 
ing sectors of the economy. These struc 





the deliveries made by the sectoe ansocl- 
ated with that row to all the different 
sectors in the economy (incloding itself) 
tnd to all the final users [ny lsaration 





the let hand side, creating a 
Y of intcrindustry flows that 
the bulk of the table. In other words, 
figure that appears ip row {,columaj 
this part of the table represents the 
tof Sector 





‘cout of labor, inicres! payments, rents, 
tates and so on. Por cach sector these 
last inputs can be summed to obtain the 
value added” by that sector to the raw 
materials, cocegy aod all other inter me- 
diate inputs received oF purchased fro 
the other sectors of the economy. Sirmi- 
larly, the last deliveries for each sector, 
or those parts of its output that go 10 
final wera can be viewed as components 
(of the “final demand’ for the commodi: 
ty the sector produces. 

(AIL the commodity transfers shown 
in an input output table involve physi- 
‘cal quantitcs such as bushels of grain or 
tons of steel. In most cases, because of 
the abscoce of information about such 
physical quantitics, the various inputs 
“and outputs in the table are described io. 
teems of their “fixed dollar” value. The 
advantage of expressing Bows in this 
‘way can be scen by comparing to in- 
ut-outpet tables for the same economy 





in diferent years. Suppose an examina. 
thon of the tables reveals thatthe cost of 
the copper required to produce $1 mil: 
tion worth of television sets increased 
{roe $10,000 10 $15,000 inthe tave that 
‘lapsed between the constraction of the 
two tables. This change might be de at 
Jeast in part to changes in the price of 
Aelevision sets 0 changes in the price of 
‘copper or both fi both tables both the 
inpos and the outputs are measured in 
fined prices, however, then the change i 
the cost of the required copper repre: 
cate a real change inthe input output 
balance of the television producing see~ 
Yor. one that arises from areal change in 
the ichoetony ) 

‘An inpul-Oulput matrix of the type 
desired above is called » low table, 
‘04 it w oot hard to ce that such a table 
in balanced ia the sense that the total 
‘Output of each sector is accounted for 
by the sum of all ts interindustry and 
‘inate deliveries and bythe sum of all 
its Interindustry puts and is valve 
‘nda: And summing either the final de 
‘mand foreach sectors outputor the val. 
Se added to each sector's inputs over 
all the sectors yiekds the GNP. (Us 
important 10 note that imports. which 
reduce the ageregate demand for «com 
modity 10 be satiated by domestic pro- 

jection, must be entered as negative 
‘quantities if the table sto Balance) 


Hire te schematic picture of an 
‘conomy presented by the 
‘output fow table the allocate of all 
the goods and services generated by the 
economy (including the distribution of 
Ail the primary resources such as oll 
‘ores ad labor) is revealed when the ta 
be is examined row by row. The funda. 
menial \echnological relations thal con: 
rol te transfer Of goods und services 
‘ithin the economy, 00 the other hand, 
tecome apparent wien the table i ex: 
‘amined column by column. These strve- 
tural relations ate even more clearly 
revealed if the information in the flow 
{able istecast by dividing the output de- 
liveeed from one sector to another by 
the total output of the sector receiving. 
{he input ls this way a matrix of input 
<exftcsents is created im which the eatry 
in row i. column represents the part of 
the output of Sector that inabsorbed by 
‘Sector / for each unit of Sector Js total 
‘output. Thus the st of coefficients con 
‘ained in each column of the new matrix 
is equivalent to the recipe followed by 
the sector associated with that column 
in the production ofits partiulat com: 
tmodity. Yodeed, multiplying the total 
utp of the sector by each Of these 
input coethcients in tora reproduces the 
corresponding column of the ow table: 
the set of loput flows the sector had 10 
receive from other sectors in order t0 
produce the tial output 

“The combination of the various ia 























“le thin abe which wan compiled For 1972, all enti vopre= 
‘ford 197E dollars, aad mternhs inliate Woenae 
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hat «sect reine fa the production of ms particular com medity 
“ce wv can be tad orem the corteoporbingvolomon. The seo 
ke beware 4 rw tbe En fn 

(4 for by lntrioniy Bon I the US. table 


om of the Set to the gro satin pret 





‘apts and ts vahor ned (which appears in the bottom fe) The 
“Rotancing eatin” that sppeat in the ect at the Lower ight of 3 
(oe tae dspict the eqeatiom betweve tncome nd pending te the 
‘someimy whine htorindontry amovtines are described bythe table 





puts # particular sector nceds io order 
to prodice its total output is governed 
‘sentially by technical coosiderations, 
And 30 the matrix of input coxlicient a 
falled a structural, of techaical coed 
(Louiput tabi. It isthe coed 
cots ia this stroctural nate that give 
tite 10 the system of Imear equations 
that are the core of the iapst output 
medel of the economy, the equations 
that describe the balanced relations be: 
tween the levels of output in ll the peo 
uct secon of the economy and the 
‘quanti St 
{antes of thee respective pret 
In the condensed notation of matrix 
algebra the system of equations can be 
‘expressed inthe form x Ax = y.where 
‘A the aquare interindusiry section of 
the technical coeticient mira, x the 
column vector. o¢ One dimeasional ma 
{ei that Iss the Foal output of each of 
he producing sectors of the economy 
42nd is the column vectoe that lists the 
part of each sector's total output deliv 
‘red Yo final users. Thus “te describes 
the contribution made by the various 
sectors to fulfilling the itersectoral in. 
ut requirements of the economy. and 
o the equation x ~ Ax conveys the 
{oct that an economy's GNP G) de- 
pends on the diflerence between ts total 
‘utput C2 and it interindualry transac: 
tions (40. (A description of the matrix 
arithmetic by hich the simple equa: 
tion x= Ae it converted. into Ove 
system of linear equations that de: 
serite in detail the interrelations of he 
Various sectors of the economy it gto: 
‘vided ia the illustration on page 118) 
‘The power of input output analyyis 
lies ia’ the fact that the equation 
xe Ac, oF rather the system of fn. 
‘ear equations it implies, can be applied 
‘ea variety of ways, depending on which 
Varablesare ised and which are contd: 
ered vaaonn quantitce For example, 
‘an economist, Knowing the limited peo” 
‘duction capacity of the e<oncmic sys 
tem descrited by 4. might wast 10 con 
side the vector x (or at feast some ofits 
cairies) an being given and solve the 
equation for the vector y 10 proket 
the maximum G.N.P. the system can 
achieve, Another analyst, seeking 10 de 
{ermine the implications of a change ia 
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TECHNICALCORFYICIENE TABLE, derive fram the iaptvipat a tb or» 
‘Sta ecomomy, tere fhe cononny’s tral vectare Arbon hy thee sett od 
1973 technica vote ale of ht US eeu rar er) bn hn prof ae he Po 
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steel can be employed 10 set up an equa: 
ion describing the necessarily Balanced 
relations between the prices of all these 
ingredients and the price of siccl. More 
preeinely. the price of steel must be 
equal to the combined costs of all the 
‘puts plus the normal profit the steel 
industry must earn per unit of ts output, 


the system of equations repeescating the 
halance and therefore the interdepen 
dence among al the commodity Bow 
sa ecomomy a “deal syste of price 
‘cost equations can be formulated. de- 
scribing the balance between the costs 
land the prices ofall the goods and serv- 
teen produced and comumed through: 
‘out the economy. The same large, 
square matrix of technical coefficients 
appears in both systems of equations, 
although it enters into the Two 4a some 
what different ways, 


Tis motrcrional input ovipt mod 
lof the world cconomy consints of 
15 technical coctlcient tables of the 
type I have described here. Each re 
ion & visualized at 9 set of 48 sec 
toes of economic activity that include 
four different agricultural sectors (in 
luding “Livestock products,” “Grain,” 
“High protein crops” and “Koots") and 
32 manufacturing sectors (including 
“Food processing.” "Textiles" "Fertiliz: 
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er” and various types of machinery and 
equipment). There are individual sec: 
toes devoted to “Utilitie.” "Conatruc- 
tion,” "Transportation," "Communica 
tions” and other service activities such 
‘as medical care, education, repairs and 
trade. And inputs of ise minerals, i 
cluding ve metale and four types of 
fuel, are alo treated. 
Long before the constraction of a 
orld model was undertaken input outs 
Pu analysis had been extended into ar- 
‘eas generally considered 10 be outside 
the network of conventional economic 
transactions. For example, to reach out 
tate the area of environmental protes- 
thon itis ony necessary 1 include in the 
‘bauic structural matrix of an economy 
‘additional rows of technical coefficients 
describing either appropriate pollution: 
abatement technologies or pollutants 
(ay the amount of particulate matter 
released into the air by a blast furnace 
Fer lon Of pig iron produced oF the 
Amount of dirty water released into a 
fiver by # sicel plant per ton of steel 
produced). Included in the description 
‘of the economic activities of each of 
the 15 regions in the world model are 
five types of pollution abatement activi 
ty and the emission of eight major types 
of pollutants 

In addition to describing the flows of 
‘current inputs to each sector of a partic~ 
ular region the world model describes 
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the degree to which each sector relies on 
existing “stocks” of buildings. machin- 
‘SY, aillary equipment. raw materials 
and finished and partly Baished peod- 
ucts. Economic growth involves a rise 
in productive capacities inthe form of 
appropriately proportioned additions to 
the various Components of these type 
of fixed and working capital, aod aa 
input-ourput model such as the molt 
‘regional world model that reflects the 
Structural felations between stocks and 
flows is aid 10 be dynamic eather than 
sate, 

Ta dynamic input-output model the 
technical structure of ly created 
Productive capacities in specibed an 
Suvilary matte called a capital-<out: 
ent table: whowe entries represent the 
‘ditional stocks of capital goods that 
{ata given sate ofthe technology) each 
sector of the economy would have to 
Acquire in order to inctease the prodos. 
tive capacity of it plant by one unit of 
‘output ee lusration on page 113) To 
take these capital coeflitents Inte ac 
count & set of Input-outpur equations 
imoce complex than those described 
Shove is contructed. 1 will not be nee 
‘sua to describe the nature ofthis s¥¥- 
{em of equations here. Iris important to 
note, however, that since the mire 
{ional model of the world economy is 
Synamic one, the introduction of cw 
lechnology iio industrial processes reg 
ister iW as changes in both capital co- 
eficiets and input coetfcient and 40 
technological changes are reflecsed in 














the equations {tom which projections 
are computed. 

In the system of inpot-output equa- 
tioas derived from the capital and input 
coetbeients for the world model there 
are only two types of variables: those 
representing sectoral outputs and those 
representing the final demands for 
foods and services Obviously there are 
‘many other factors that determine the 
‘state of the world economy at any given 
ime, and such factors do enter into the 
‘world model, through a subsidiary set of 
equations that serve to compute the f- 
inal demand for each commodity in the 
economy. Overall more than 200 varia- 
bes enter into these equations, ranging. 
from the traditional macroeconomic a> 
irregates and demographic quantities 10 
seological variables that describe the 
‘Condition ofthe land and the reserves of 
natural rexources in the 13 regions of the 
world model. In this way a detailed rep 
resentation of the world economic Ay 
tem is ensured. 





Tecra aerial apatoutpat a: 
ble for the world economy the 13 
sets of coefficients describing the techai- 
al structure of the different regions in, 
the world model are arranged (in de- 
‘creasing order of the per capita iocome 
of their respective regions) along the di- 
agonal of 3 large, empty matrix [see le 
taseration om pape 116), Bach of these 
lodividual building blocks consists of 
175 rows and 275 columas: the square 
echnical-coefficient matrix for exch re 
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jon i made rectangstr by he add 
thoa of the coethicients corresponding 
to supplementary variables. The dimen: 
sions ofthe larger matrix are somewhat 
more than 15 times 175 by 275. how: 

‘ever 10 that space is provided (6r (0 
addiional blocks of trade coefficients. 
‘which depict the flow of goods and serv- 
‘ces among the various regions in the 
‘model. This complex linkage mechan 
ikem describes not only the exports and 
ports of some 40 classes of goods und 
services but also capital Hows aid trant- 
{ers and foreign interest payments, and 
‘the precite character of the coxflisients 
in the linkage mechanism is based on 
the introduction of imaginary world 
“tende pools” into the analysis of inter- 
regional exchanges. 

More precisely. in a world ioput-ovts 
‘pul model although the production and 
comumption of those goods and sety: 
{eer that are not involved in interregion: 
al trading must be balanced within each 
‘eon, Just as they are in a national in: 
Put-ourput model, the production and 
‘Sontumption of commodities that are 
{ransferted from region to region have 
to be balanced only for the world as a 
‘whole. Thus a set of equations that ex: 
[ress the existence of such a worldwide 
input outpat balance for each of the i 
‘erresionally traded commodities oust 
‘be ted into the internal commodity bal- 
tance equations of the 13 regions of the 
‘world model. The coefficients for these 
trade equations are derived by teal 
the quantity of each particular ype of 
comnmodity exported rom a given re- 
tion as predetermined share of the a 
{egate world exports of that commod- 
Hy and the quantity imported into the 
‘egion as fixed proportion ofthe total 
fumount consumed in that region, ax if 
fall the exports of each Intertegionally 
waded commodity were delivered 10 
| ingle worldwide trading pool from 
which imports were then drawn. 

“The coefliciots (or the equations that 
secure the balance between the pro 
action and the consumption of goods 
throughout the worldwide system are 
arranged in wo blocks on the world in: 
Pur output mattis, one Fuaning slong 
the Fipht hand side and the other fun: 
‘ing along the bottom. (The large areas 
‘of erapty space off the main diagonal of 
‘the mairi that are not accounted for by 
these two sts of covlicients can be con 
sidered to be filled with zeros) The en 
‘ies inthe block tothe right ofthe main 
dingonal are expert coethcients. specify” 
ing the shares assigned to the diferent 
exporting regioas by the imaginary in- 
fernational pools through which the 
trade ln each particular commodity 
tows. The entries i the block below the 
‘ain diagonal are impor coethcicats, 
specifying the regional import demands 
for each commodity calculated as a 
fined percentage of cach region's total 
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domestic requirement for that commod: 
lay, (IC interesting to note that the prox 
e51 of “import substitution,” which of 
ten plays an important part in dis 
Gussions of industrialization, can be 
described concisely as a reduction i 
the magnitude of appropriate import co: 
efficient.) 





The introduction of imaginary word 
trade pool into the world ieput-ou- 
pot model precludes analysit ofthe by 
Interal, o¢' region to-egion, tranfers 
that actually link the 13 regions i Ht 
bat this limitation should wot be viewed 
‘asa weakness of the model. Analyzing 
trade balances and the international di 
Jens probiers that are Best excluded 
seats that are beat exe 

{tom the workings of the model. Em: 
ploying trade pools to describe the in- 
{erregional floes of goods and services 
allows the sold input-ovlput mode! to 
‘be compatible with current theory with: 
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ur relying waduly on the practical ap- 
plicability of such theory, 

‘As one might expect. applying input 
‘vip analysis (0 the world economy 
‘presents practical problems as well as 
theoretical ones. Awembling the thou 
sands of numbers needed to implement 
the model was a formidable task In 
patting together the world input-out- 
‘Pat model the bulk of the information 
tout the techascal irocture of modern 
fanufactoring. mining. transport. serv 
‘ke industries and agriculture =the set of 
input coeticients for a world structural 


us 


matrit—was derived from the existing 
tables for the developed countries, in 
particlar the US. table for 1967 and 
‘version of that table updaicd 10 
1970, The wsefaloess of the tables for 
most ofthe less developed counties w: 
‘greatly diminished by incompatibilities 
In both the schemes for classifying €co- 
‘nomi activities and the conventions for 
the measurement of various types of 
tramactions. On the other hand, nation: 
abincome accounts, foreign-trade 
tistice and demographic statistics com: 
‘ited by the UN and its aflliated organi- 
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CAPIAL-COETHICIENT. TABLE be employed in conjunction with techaical-cooticent 
{abe to cova a dy namic edt of a partceder evumom, thal mya et lapel pet equations 


‘Se teeth be coder to lentrane te prndctive espacio is plant by war it Par reampa, the 
‘ecto ofthe 1972 caplahcorticint abt forthe US ccumamy shows here depict vos of 
(Go bevestmemts that weld be rrqered to incrvane the prodecive capacity ofthe agricultara: 
‘rope tector The kneh of the iv utmrat fren specie tn caputa-coethieat bie fot» pat= 
cans ronan) sas by tied (ate the rovmomy art oth of lapwtcneped Hows spied 
(ho tcdawatcee ries table by means oom appropriate system of faput-oatpal equations. 
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zations \uened out to be Ireasure troves 
of systematically organized dala, «ith 
‘out which it would have been imponsibie 
40 complete a dase-year description of 
the world economy. 

a the long run the mont important 
aspect of economic development is 
[probably the incorporation of technical 
Knowledge into industrial and agricul: 
tural processes. For the developed coun- 
‘nies this growth takes the form of the 
introduction of new technologies aad 
‘even new commodities: for the less de- 
‘veloped couniries it generally involves 
the adoption or adaptation of technolo- 

‘already incorporated in the indus. 
i eecipes ofthe more advanced coun. 
ies. There transformations are relect 
64 in the input-output structure of an 
‘economy by the continual replacement 
‘fold input and capital coefficients by 
ew aoe Infact. slnce such technologi 
al transfer in clonely associated with the 
Economic advance of kur developed re 
sons (as measured by rises in their per 








i income). in preparing » structural 
ata base foe implementing the world 
model it was alto neceasary to assemble 
‘cries of what might be called structural 
templates: arrays of capital and input 








tion, as the computer programs 
plemesting the world model advanced 
In thew calculations from the base year 
1970 to 1980, 199%) acd finally 2000, the 
emplates in these series were inserted 
‘one after the ether into the world in- 
ut output matria A similar procedure 
‘san applied to extmate the prospective 
changes (oe the most part decreases) ia 
the magnitude of labor mput cor cient 
resulting from the introdoction of im 
proved technology and alto the prospec 
tive changes (for the most part increas 
9) in the input and capital coxticients 
describing mining and other extrac 
five industries retecting future shifts 
10 Hess accessible reserves of primary 
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‘he righthand sole Modul ol the word ecomomy derived from thin motrin tnchedes both "or 
Imes equtioms, bichoecote the balance of gondh ned tvics that ow Cachan) witha ate 
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resources. Gradual changes in export 
‘Shares and import coeflcieats were also 
registered ia the model and played 
Important part in proiecting the future 
‘Bows of interregional trade, (In discuss: 
ig changes in technical structore it 
Important to avond confusing 160 Fe 
ccdbuteseatially diferent notions: tech 
‘nology in the sense of technical know- 
‘edge and technology in the sense of such 
Knowiedge incorporated into Working 
industrial processes. The development 
Of the fest ype of technology necessarl 
1y jrecedes that of the second.) 


Tie nuttrcsonal npr ovtout med 
the comples data bank and the 
set of linear equations describing the 
‘world economic system together with 
the computer peograms devised to make 
tar of ems nl scl verens 
toot but one that. hea it 
wah scien data can be applied 108 
wide variety of tasks. In what follows t 
hall describe three alternative prokec- 
tions of world economic growth that 
have been carried out with the model 
Each of these projections has a direct 
bearing on the future of the resource- 
poor kis developed regions. which in 
1970 accounted for 59 percent of the 
‘world's total population but produced 
only 15 percent of the total goods and 
services delivered to final users. 
The first projection describes the 

















development of 
‘through the yew 
tion that international economic 


tions will continue to be ruled by hal 
‘might be called the old economic order, 
‘This isa conservative scenario in which, 
tin assumed that the economic relations 
Ga terms of trade, foreign aid and x0 on) 
‘between the developed and the lexs de- 
eloped regions will be governed in the 
future as they have been in the past by 
financial and credit policies dexigned 10. 
maintain a strict balance-of-payments 
‘equilibrium for each region. More pre 
ccaely. the scenario assumes that the an 
nual difference between the tou value 
‘of the goods and services exported from 
| particular region and the total value of 
those imported iat it will continue to 
be financed exclusively by commercial 
borrowing in conjunction with what are 
currently considered normal levels of 
Drivate capital transfers and govern: 
‘mental assistance. In other words, ac 
cording to this scenario. in the future the 





their national income (in the form of 
credits and foreign investments) thal 
‘they did io the pas, or before the base 





toa 
and ad pe repions 
that they did before 1990" (Since 1970 
the resource-rich leu developed regions 


have joined the developed ones is pro: 
‘iding such funds) 

"The projection based on these conser- 
ative assumptions takes the form of a 
20-page computer printout describing 





erage per capita income in each of the 
‘huge main grovps of regions can be €x- 
pected to increase. On the other hand, 
‘the income gap between the developed 
‘Fegiont and the resource-poor less de- 





absolute terms [ae illustration oy pace 
THB), An fact, under the sriageet but not 
unrealistic conditions imposed by the 
old-economicorder scenario some of 
the less developed regions of the world 
‘would face an absolute decline 1a their 
standard of living. 
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To what exieat do these conetusions 
depend on the specific Starting assump- 
tions concerning future rates of popl- 
lation growth? The computations Ge 
scribed above were based on the predic: 
‘hea thatthe population growth for each 
Of the countries in the 13 world yegions 
will follow the middie path of the three 
alternative paths generally projected by 

N demograpihets. but an identical set 
of computations were alto carried out, 
each one staring [rom a different com 
bination of predictions about popula 
100 growth ta the three groups of re 
‘gives. The period of 30 years from 1970 
16 2000 isnot long enough to allow the 
demographic structure of even a ingle 
tegioa t0 adjust fully to the most drastic 
shifts ia birth or death rates, Neverthe 
eas by upg he ctetion of the eh 
atively senall changes in developmental 
Uajectories thal can be distinguished 1 
the revulting projections i is possible to. 
make an astensment of the long-term 
‘econome repercusions of such shift. 

Thin st of projections demonstrater 
ital the gotel per cape Income ob 
tained by averaging across the 15 re 
{eas in the world model i highest when 
the proxected rates of population growth, 
for both the developed regions and the 
two groups of lex developed resioos 
are low, The lotermediate population. 





growin rates that were employed io 
‘computing the firt projection result in 
4 lower global income. and shifting 10 
hhigh population growth rates reduces 
the global income still further, More- 
‘over, if the rales of population growth in 
aay Iwo of the groups of regions are 
‘assumed 1o be constant, it ean be ahown 
that the same inverse relation between 
population growth and the global per 
‘capita income holds for the remaining 


proup 
In addition, combining the resource: 


ng it turns out to be quite beneficial for 
the other economies of the world A. 
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[rigs tite variations in the projet 
164 income Jevels arising [rom differ. 
cot astumptions about the world's fu 
ture popullation growth, the conclusions 
‘that must be drawn from the preceding 
projections are clear, Under the condi- 
thoes imposed by the old economic oF. 


regions should. advance economically 
ani some can even be expected to deve 
‘0p quickly over the neat decades, the 
fp etween the developed repions and 
the resource-poor kext 

‘an hardly becapected wo diminith 90> 
stantially by 2000. 

‘There are, however, alternatives 10 
the course of world development ditat- 
‘ed by the old economic order, Foe the 
porpeses of comparison the multire: 
ional input-output model was also ap- 
pied to prepare a projection concern: 
lng the foture of the world economy un+ 
der what might be called the new ¢<o- 
omic order, This & a highly optimitic 
scenasio, which assumes that in the fu: 
ure the developed and resourcerich 
Jess developed regions will he willing 10 
grant to the resource poor less de> 
Neloped regions economic assistance in 
‘whatever amounls ate required 10 re- 
ace the income gnp between tbe devel- 
foped regions and the resource poet lev 
a ‘ones 50 percent by the year 
2000. ‘his plan is posiiwally vie 
labie. of courye, has yet to be determined, 
bul the vulbregional input-oulput mod: 
el can serve 10 calculate is economic 
Implications 

Fo project the future of the workd 
economy under the new economic order 
Iwan occenuary to compute the changes 
in outputs, Investments, personal and 
public comwumption and regional im: 
ports and exports (starting from 1970 
feveli) that would be required {roe all 
regions of the world model to secure 
prespecified income taggets for the re- 
sourvespoor es regions by 
the year 2000. The attainment of these 
ambitious goals is made possible in this 
scenario by frecing the resource: poor 
test developed regions rom the sirict 
balance of payments requirements ier: 
posed on them under the old economic 
‘order. In other words, the quantities of 
‘goods and servicen imported into the 
Foorer regions are determined by their 
developmental aceds, sot by thei abil: 
ty 10 pay for such imports (In terms of 
the formal mathematical structure of 
the world model this means that some 
‘of the model's inputoulput equations, 
namely those expresing the strict bal: 
ance-of-payments regulations, must be 








declared invalid 40d dropped from the 
system. On the other hand, fixing the 
future income levels of the resource: 
(poor less developed regions reduces the 
umber of unknown variables in the 
system, In fact, if no equations were 
dropped. the system would be overde- 
termined, that is, the number of equa: 


‘To provide 8 quantitative measure of 
the amount of dsisiance the resource 
oor ks developed regions would have 
{oteceive year after year under the new 
‘economic order it was also assumed in 
The formulation of this scenario that 
he import surplines, or equivalenlly 
the balance of payments defi.” of 

oe eloped regions would be 
financed cach year by extracedinacy 
credits granted by the developed ad 
resource-rich less developed regions: 
‘credits carrying & nominal annual in 
lerest rate of 3 percent on accumulated 
debts. The projected volume of such ex 
traordinary noncemnmercial borrowing 
{or tending. iit we viewed from the 
vantage of the developed and resource: 
ich Teas developed regions) provider 
‘ meanure of the cost of implementing 
the new economic order scenario. 

“The projection bused on the new set of 
assumptions shows that ince the devel: 
‘oped regions would be required to work 
‘overtime in order (o be able to provice 
{he huge amounts of economic aid that 
‘would be required under this yeenarie, 
their G.N.P. would be somewhat larger 
in 2000 than it would be under the eld 
economic order. but since larger part 
Of thei total ouput would have to be 
exported, their pee capita coasumption 
of commodities would be slightly lower 
{ln general, the shift from the frst sce 
nario to the second has » smaller effect 
‘on the developed regions than i dees.on 
the le developed ones, afterall, one 
repioa has a total income of $1 bilion 
land another ha a total income of caly 
$100 million, then a transfer of $30 mil 
Tiga {rom the first 0 the secood repre: 
sents & 50 percent gain for the poorer 
Country but only 8 $ percent fons forthe 
richer One.) 

The projection also reveals that the 
mastive developmental drive envi 
tioned under the new economic order 
‘ould call for the financing of a in 
creasingly large part of the steadily 
rowing imports Of the resource poor 
Jess developed regions by means of ex- 
traoedinaty loans. By the year 2000 the 
exports (tom these regions would pay 
{or only 28 percent of the anoval im 
ports, and the other 75 percent would 
fave i be obtained on credit Indeed. by 
22000 it would be necessary for the de- 
‘eloped regions to allocate 3.1 percent 
oftheir total G.N-P. to suppott such an 
‘effort The current figure fess than 
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AMMS-LIMITATION SCENARIO sss that the year 2009 the total world expenditere 
oe the amtemance of mitary thinners Uolrrd Har) a he 96 percent Hew than 
(Projctcd to be ene the ebd-evomomiordet scenario (Na Tinh As hshoww bere. tab 
Ssctind that the beth af the Feeourcen mane avaiable by the Diiation of malar speeding 
(roy wah alocated to acres cvs domeuth cousampeica und ferestmeat inthe Tego 
“shee they orggimated, amt the dr vteped wove. The trmaimang resorts (colo) wll be ab 
(cated to lecevane sommiaty fore ath main) te the reenarcerpont lew des elaped frp 
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‘ercent.) On the whole this projection of 
the future development of the works 
‘economy under the new economic order 
suggests that the practical possibility 
of carrying out such an optimistic peo 
{gram must be seriously questioned 


Tn lst proiection made with the 
‘multicegional input outpet model of 
the world economy I shall discuss here is 
‘based on what might be called the arms- 


700 
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000} 


liexitation scenario. The more than $450 
billion pet year currently spent oo the 
maintenance of military estabtishenents 
ieoughout the werld (which is equiva 
ent to $290 billion at the much lower 
1970 prices) is the largest existing eco- 
omic reserve thal eight be utilized t0 
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PROJECTED ECONOMIC DEVELOPMENT sf the devstapet repimn of the muah the re 
sencecpoot les derchoped tepbows ad the tesoarcetich hve Qrveboped fg bere othe 
[ear 2000 under (he ci-ecomenic onde? wean (ord hat Tran the Bower 
Scenaria (vedrs Mactan and the atm indation wcvmato Wdnred ath Vow th Foe: 
[Post leas desstoped epiom the level of pr cata lmrome and rommamptaca (not shows) prom 
Teck toner wnber the armeLimitatinn sceaatio thaw west Woe chdeeememuc ander terme, 
Stat haat as er er ostewmicnder secwartm whers maeeme targets Br peepee, 


‘ment 10 limit military spending could 
sell serve to tring about marked in- 
rovement jn the economic position of 
the lower-income groups within the de- 
veloped regions. 

Thre artslimitation scenario specifies 
« hypothetical reduction in fotare mil 
tary spending to levels below thove that 
an be expected under the old economic 
‘order. According 10 the 0ld-economic- 
feeder scenario, inthe future all the re- 
{Goat of the world model will devote to 
iultary purposes the same traction of 

Se respective regional incomes that 
they id 1970 Moceover ade ns 
scenario # provision is made for the 
‘maintenance of parity in military spend: 
ing between the USSR. apd the US. 
{For stratepic reasons the ammount all 
‘cated to mulitary needs by the USSR. 
Sd the US. tend always 10 be about 
oneafipe USI wn alah 

‘eal 
imo than haf thatthe Uso tha 
<Sevotes ovarly twice at large & percent: 
See of it income to military spending. 
On the over hand, according 40 mo 
fprokctions, the Russian economy wil 
sow somewhat faster than the US, 
ono) up te the yar 2000, 10 hat 6 
long as military parity i maintained the 
CGatreace Servecn those tve person 
ges wil gradually decrease) 

"Foe the purposes of the armlimi 
tion projection it was assumed that by 
‘the year 2000 the combined military ex: 
Penditures of the USSR. and the US 
‘ill be reduced to twothieds of the 
level they are projected to reach under 
the old econemic-order scenario. H wat 
‘ho assumed that all the ether reglont 
ff the world model will cut thelr mil- 

‘pcoding 23 percent by the year 

‘ind 40 percent by the year 2000 
‘The arms limitation scenario specifies 
that the “savings” realized in euch re 
{80 [rom the cuts will go fist ofall 10 
the tathfoction of its own civilian needy 
‘but that by 1990 the developed regions 
willalocate 13 percent ofthe savings to 
Sevelopmental 14 and that by 2000 
‘hey will allocate 25 percent, The redit> 
tribution of these savings, Which gives 
‘ue to changes in the levels af prods: 
tion, consumption and investment for 
‘ach sector inthe workd model with cor: 
‘esponding changes in the interregional 
ommodity ows. is determined by the 
S08 of technical and other structueal 








armstioitation scenario 
‘capita income and the pet 

sumption of the resource-poor less de- 
veloped regions can be expected to in- 
create far quicker thaa they would un- 
der the old economic order. (In the new 





ted trade deficit of those regions is 
‘smaller than it would be under the ob 
economic order and aturally much 
smaller than it would be under Use new 
‘one. Finally. since the arms-limitation 
scenario species that part ofthe navings 
resulting from reduced military speod- 
ng. must g0 10 increasing civilian com 
Suimption and investment jn the devel- 
‘oped regions, the projected levels of per 
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capita income of thove regions are high: 
‘er with this scenario than they are with 
Cither of the ethers. Therefore a com> 
parhon of the thice set of projections 
tmade with the moltvegional mput-oot 
ut model of the world econowny clearly 
{ndicates that the realiccation of eco- 
‘nomic resources arising from the Kind 
iterations armamiation ae 
‘ent that has been swgseited ree 
ith ermal and tral 
‘isiduals and organizations inside 
tose the UN, by fr ne trom 
Isieg of the tree schemes foe world eco- 
promis development 


‘of the Kind that T have de- 

scribed here, dealing with the geo- 
‘eral prospects for development in. the 
‘World economy, must of necenity draw 
patwres with oaly a few bold strokes, 
‘relying on aggregate figures wach at ay: 


erage er capita comes or net balances 
‘payment to descrie the economies 
‘of Fegions with hundreds of millions of 
Feople. The economle projections for 
These lage reshons and the factual data 
fon which they were based, however. 
‘Comnpive tens Of thousands Of 
describing the stroctore and the specitic 
‘ates ofthe world system in deta Thus 
the construction of a enultiregional in: 
‘Putourput model ofthe world economy 
{some extent rescues economists from 
their Uaditional dilemma of having 10 
choose between secing the forest oF See- 
ing the treex The model, which can de> 
scribe the entre forest in tems of the 
Individual wees (ort Teast in terms 
(of the specified structural relations be 
{tecen uma groves). serves ana valuable 
{ool for tracing posible economic paths 
soup the fate 





